THE purpose of this paper is to open a discussion on malaria and particularly to consider the disease as it affects women. I am not in any sense of the word a "malariologist "-the very word frightens me-but I want, as a gyneecologist who has treated and suffered from malaria, to make a few simple observations which may be provocative.
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The whole subject of European women in the tropics is profoundly important. I do not think many would disagree with me when I say that the environmentspiritual, psychical and physical-is bad for men but much worse for women. The number of such women is always small relative to that of men, and they do not, as a rule, proceed to the most malarious zones.
It must be remembered that while all Europealn men proceeding to the tropics are forced to submit to a medical examination, the majority of women proceeding East go as wives or brides and are not necessarily medically examined.
I do not wish to insist that all such women should be medically examined-but I do wish to advocate two principles: (1) That doctors when examining male candidates should point out to them the expediency of having their wives and families examined, and should indicate the risks incurred. (2) That women should invariably be examined by doctors who have had experience in the tropics, and preferably by gynaecologists, because I have seen many men and women passed as fit for the East by physicians at home, when even laymen with tropical experience could say that they would not " wear well." Women aged over 50 or under 25, women with blue eyes, fair hair and a fair skin, highly-strung women of a nervous temperament are unsuitable for a life in the East. I suggest that women should be examined by a gyniecologist because it is essential that conditions liable to cause obstetric and gyna3cological complications should be discovered and corrected, or the woman advised to proceed to some suitable centre in due time for her confinement. At this examination it is essential to examine the teeth and to advise the woman about clothes, diet and the sun. Europeans in the East are so careful about the sun that they may get " sunstroke" when they return to England. It is surely time that they were advised to take early morning sun baths, and to allow as much of their bodies to be exposed to the early morning and late afternoon sun as possible.
I attempted, for the purpose of this paper, to obtain some statistics to show what proportion of European women became infected-with malaria -while abroad, but was singularly unsuccessful. No such records are kept by the Colonial Office, the India Office or the War Office.
The most interesting and valuable information I received was from Dr. Howard Cook, physician to the Church Missionary Society. He is of the opinion that every man and woman who proceeds to a malarious country has the infection at some time or another. On two occasions in recent years he has found typical crescents in the blood of women who assured him that they had never had malaria. He states that malaria is responsible for 15% of the deaths in Uganda. During the last ten years (1919) (1920) (1921) (1922) (1923) (1924) (1925) (1926) (1927) (1928) (1929) no woman missionary has died from malaria, but 7 out of a total of about 80Q have been invalided home with this disease. All the missionaries of this Society who proceed to malarious countries are advised to take five grains of quinine daily. It is therefore probable that in any given place women are infected as frequently as men, and it is only because there are more European men in the tropics and they go into the more dangerous malarial zones that so many more men than women die from malaria.
Anophelines, as a rule, bite between the hours of sunset and sunrise, or, roughly, betweern 6 p.m. and 6 a.m. For about five of these hours the woman is in evening dress and for the remaining time she is in bed. Evening dress consists of two silk stockings, above which there is often an area of bare thigh, and a dress which leaves both arms and a varying portion of the back and chest bare. In other words, the average European woman in the tropics leaves at last half her body to be bitten for nearly half the danger period; for the same period of time men expose their ankles, their hands and their face. Moreover, mosquitoes almost invariably prefer women to men. It is true that women sometimes wear mosquito bags, and frequently anoint themselves with some anti-mosquito preparation (although too often their skins are unable to stand the preparation). I contend that this unsuitable dress is unjustifiable, and if women want to live in the East they should wear a dress which is more or less mosquito proof-and it could be made very attractive! While sleeping, the majority of Europeans protect themselves with mosquito-nets. I feel that it is time that malariologists expressed their unqualified disapproval of nets which tuck in under the mattress. One tosses about in the hot sultry nights, and a perspiring foot, elbow, or hand frequently rests against the net, allowing the mosquito free opportunity to bite. It is perfectly simple to support the net on a frame, so that it drops down to the floor and does not come within a foot of the edge of the bed. I suggest that this matter and the subject of dress merit earnest consideration.
It is obvious that where the houses are adequately screened, or where people sleep in mosquito houses," these remarks do not apply. I personally have never even been in a properly screened house, and it is true to say that screened houses .are built by Americans and avoided by the British. They do, undoubtedly, lower not only the malaria incidence, but that of other mosquito and fly-borne *diseases. They are, however, expensive-need to be built by experts, and-if improperly screened houses are any criterion-are extremely stuffy. It is fair to add that " mosquito houses" and screened rooms have been made much safer since the introduction of "Flit" and " Bono," by means of which the imprisoned mosquitoes may be killed.
It is impossible to raise the resistance of the individual to malaria by any known ,means-because the resistance factor is an abstract conception. It is, however, fair to assume that a state of health which is below par is liable to be associated with a lowered resistance not only to malaria but to other diseases. Tradition is a great thing and has in its many forms helped to make England great. Eastern tradition is largely a curse. A woman buys a topee at Port Said, and becomes "advanced " before she arrives at her destination. She considers it essential to give or attend dinner parties four or five times a week; cocktails and whiskies-and-sodas become essentials. She has little with which to occupy her mind, except to order around several " boys." It is also tradition that she must go to the hills for three or four months every year, or return to England for the summer. I have been amazed and amused at cases I have seen. Huge, strong healthy women who burst out East, get up early and superintend gardening, play two rounds of golf a day and a few rubbers of bridge at their club, attend and give innumerable dinner parties and dances, and then, after six months of ceaseless and useless activity, disappear. Their poor husbands inform you later that their wives are unable to stand the climate for more than six months. That is absolutely true, but neither could they stand the climate of England or any other country-at that pace. This separation from their husbands has another unfortunate aspect. A sick body produces a sick mind, and sick minds separated from their homes cannot invariably beget sound actions.
The East has been rendered comparatively safe for Europeans from the physical point of view, thanks to tropical medicine and hygiene, but it is still a bad place from the mental point of view. This effect of the climate is worse where women are concerned. It is the trinity of late nights, alcohol in excess, and the absence of a definite aim and object in life, other than scrambling for social precedence, together with the impermanence of most Eastern homes, which does so much harm to women mentally and physically and makes them more prone to disease. In sharp contra-distinction to these social women are the missionary women who work harder than they do at home, do not take alcohol, and do not attend many social functions, and yet, often in most uncongenial surroundings, and without the luxuries of fans and ice, remain remarkably fit for a great number of years.
Prophylactic Quinine.-I gather that the balance of opinion is rather against taking quinine prophylactically. This question is outside the scope of this paper. The only question to be decided is whether prophylactic doses of quinine (gr. 5 daily) have any adverse effects on menstruation, conception and pregnancy.
There is no satisfactory evidence so far as I am aware that quinine has any effect on menstruation, although Dr. Howard Cook is of the opinion that it increases the amount of the flow. The European woman does as a rule lose more blood at her periods while in the tropics. Menstrual symptoms vary with the health of the woman and it would be extraordinarily difficult to prove that any drug had any effect on menstruation. The enthusiastic statements about the effects of corpus luteum on menstruation, published a few years ago, make amusing reading now that we know that the preparations used were inert. There is no reason why small doses of quinine should have any effect on menstruation, and there is no satisfactory evidence to prove that they have.
There is no evidence to prove that quinine taken by mouth affects conception. It is also safe to say that small doses of quinine have no effect on pregnancy.
The most important question that has to be considered is the effect of quinine, in doses adequate for the cure of malaria, on the pregnant uterus. I am informed that this question causes a good deal of misgiving to physicians practising in the tropics. It cannot be too emphatically stated that any disease which is liable to be progressive should be treated, whether the patient be pregnant or not. The stupid tradition which forbids a woman to have her teeth attended to during pregnancy still lingers, even though we know that it is the pregnancy, associated with an inadequate diet, which causes the trouble with the teeth. Syphilis, gonorrhcea. ankylostomiasis, dysentery, kala-azar, beri-beri and malaria, all these diseases nmust be energetically treated in spite of pregnancy. If malaria is allowed to get a grip on the patient, it causes severe symptoms, and may take years in a home climate to eradicate. Not only does the disease get a firmer grip on the woman, but it renders her anamic and makes her more liable to infection at childbirth. The anmenia will also curtail her supply of milk during the lactation period.
Moreover, Blacklock and Gordon [1] state that 59 out of 155 (38%) placenta from Western African native women examiined at Freetown, contained large numbers of malaria parasites (P. falciparutm), although only ten of these woman showed infection of the peripheral blood. They also state that over 25% of the children born of mothers whose placentae were affected died within seven days, whereas the deathrate of children born of mothers whose placentoe were not iinfected was, for the same period of time, only 5 l 4%. They suggest that toxins from the focus of infection in the placenta may be absorbed by the foetus and cause its death in early infancy. There is evidence, therefore, that a mother infected with malaria may poison her child, and the belief is held, although it has not been confirmed, that malaria is sometimes responsible for abortion and stillbirths.
Does quinine therapy involve a risk of abortion or premature labour? The answer to this question must not be sought from expressions of opinion. The number of European women affected with malaria that any doctor in the tropics has the opportunity of treating during pregnancy is small.
Abortion is a common accident in this country. Malins [2] concludes that one pregnancy out of every six ends in abortion. One-fifth of all the deaths from puerperal sepsis in England and Wales during 1926 occurred in association with abortion or miscarriage. Schottelius [3] states that 50% of the pregnancies in Hamburg during 1920 ended in abortion. Moreover, the abortion or miscarriage may be caused by the malaria itself. In order to arrive at a satisfactory opinion it would be necessary to have three sets of figures: (1) The number of abortions occurring in a large series of pregnancies in European women in the tropics who were not suffering from malaria or taking quinine. (2) The number of abortions occurring in a similar series, the women suffering from malaria, but not taking quinine.
(3) The number of abortions occurring in a third and similar series, taking quinine. Acton [41 concluded from his pharmacological experiments that miscarriage will only be caused by doses of quinine sufficiently large to poison the patient.
Quinine is used in obstetrics for two purposes: (1) To induce labour, (2) to make labour pains more effectual (i.e., in uterine inertia).
When a hospital is short of beds and a woman is thought to be at term, it is to the advantage both of the hospital and the woman to induce labour with quinine. Similarly when a woman at term is paying a large fee for a room in a nursing honme, it is distinctly to her advantage to terminate the pregnancy. Moreover, post-mature children may cause serious difficulty and complications during labour. I have personally induced-or tried to induce-labour in nearly a hundred such cases.
Unfortunately, many of my records are on the sea and I have only those of fifty-two cases with me. The routine adopted was to give three or four doses of quinine in 10-gr. doses, at three-hourly intervals, 2 oz. of castor oil being given after the third dose. At the end of the course a large warm enema was given, followed by a hot bath. In many cases a course of pituitrin, beginning with 4-minim doses, was given at the end of the quinine routine. Out of the fifty-two cases there were six failures, although all of this series were thought to be at term. One patient had the course six times, two had it three times, and fifteen had it twice. One woman, a 4-para, had 180 gr. of quinine in nine days before the child-weighing 9 lb. 8 oz., and obviously overdue-was born. There is no doubt that quinine does increase the severity of the uterine contractions, which occur at about twenty-minute intervals from the twelfth week of pregnancy until labour commences. Increasing the severity of the contractions does not, however, cause labour. I have only once succeeded in inducing labour by quinine before term, and in that case the patient was estimated to be thirty-eight weeks pregnant. Induction of labour at about the thirty-eighth week, for a minor degree of contracted pelvis, is one of the most benenfcent operations in surgery, as it benefits both the mother and the child. There is not an obstetrician living who would not prefer to induce labour by giving quinine rather than by operative means, however simple, and yet very few, if any, even attemlt quinine induction before term. Let me give an account of the last case I attempted to induce by this method. The patient-the wife of an American physician-had had a very bad time at her first confinement. Since then she had been examined and measured by a number of specialists in America, all of whom had assured her that she had a contracted pelvis and would ha-ve trouble at any future confinement. I expressed the opinion that there was no reason why she should not have another child, and that the confineiment would be normal. She became pregnant and as pregnancy advanced I saw no reason to alter my opinion. I absolutely refused to induce labour by any operative means, but attempted quinine induction at the thirty-eighth week of pregnancy. I began with 40 gr. of quinine bihydrochloride in four equal doses at 3-hourly intervals, followed by 2 oz. of castor oil, an enema and a hot bath. The course was repeated the next day and followed by several injections of pituitrin, beginning with 4 minims and working up to 1 c.c. The course was repeated four times in about six days (the castor oil, however, only being given twice), and on'the last day, through a mistake, the patient was given 40 gr. of quinine in three hours. The baby was born on the calculated date.
It is, then, my experience that, while quinine does increase the lengtlh and severity of the normal uterine contractions, it does not induce labour until the patient is at, or very close to, term. The facts that quinine induction is valueless to the obstetrician except at term, and that quinine is not used criminally with any success as an abortifacient, are of infinitely more value than the isolated and usually vague reports which have caused plhysicians to be over anxious in their treatment of malaria complicated by pregnancy.
There is no need for heroic and massive doses of quinine. Neither is there, as a rule, any justification for intramuscular quinine therapy. Ten grains of quinine in the morning and ten at night are sufficient for the treatment of the average woman, and such doses will not disturb the pregnancy.
It is usually believed that labour tends to light up latent malaria. This is probably true. It is equally true that an unsatisfactory morbidity rate during the puerperium may be conveniently ascribed to malaria when bad obstetrics is to blame. It is a common practice in tropical maternity hospitals to give quinine to all women for the first few days of their puerperium. This is probably sound practice. I, however, stopped the quinine when I went to Bangkok, and the morbidity rate did not rise but gradually became lower. The woman may have malarial parasites in her placenta and in her peripheral blood and yet not have a raised temperature. On the other hand she may have no parasites in ber peripheral blood and yet suffer from malarial pyrexia. The temperature curves are frequently atypical and I have never come across a disease which so consistently refuses to obey the textbook rules as does malaria.
There is only one further question to be considered and that is whether quinine has any harmful effects on the fcetus. Dilling and Gemmell [51 collected a series of 765 patients in whom quinine was used to induce labour, and conclude that the drug may have been responsible for 8 stillbirths. They show that about 20% of the quinine injected is excreted by the kidneys, and that the maximum excretion usually occurs.betwwean the sixth and eighth hour after the drug is taken-and continues for at least 36 hours. Occasionally, however, this excretion is delayed and the peak occurs 17-22 hours after 'the administration. It is suggested that this delayed excretion may be associated with a prolonged concentration of quinine in the maternal tissues which may prove toxic to the fmetus. They also confirm Porak's statement that quinine may be recovered from the child's urine, and claim to have found it in the liquor amnii. It is strange that they could not recover the drug from the tissues of a stillborn child or from the tissues of new-born rabbits, after the mothers had been treated with quinine. They also show, contrary to the statements of Porak and Runge, that children born as the result of quinine induction thrive as well as normal children.
In one of the 52 cases mentioned above, labour was induced because the foatus was dead; in the others all the babies were born alive. Besides these cases of quinine induction, I always give quinine to all women in whom labour is induced by other means. I have also made a practice of giving quinine in all cases of uterine inertia not complicated by contracted pelvis. I cannot remember one fcetal death which could be attributed to the quinine.
It is just )ossible that the interval between the doses is important. I give the drug at three-hourly intervals, while most of the hospitals reported in the paper by. Dilling and Gemmell gave it at hourly intervals.
I also treated a considerable number of pregnant women for malaria while in Bangkok. No abortion or premature labours were caused by the quinine.
SUMMARY.
(1) It is advisable that women proceeding to the tropics should be medically examined. This examination should invariably be carried out by one who has lived in the tropics, and preferably by a gynecologist. There are certain types of women who are unsuitable for the tropics.
(2) European womuen should wear a more mosquito-proof dress after sunset, unless they live in screened houses. This is a difficult subject. If only ladies in the highest position would set the fashion! In any case such a dress could be de rigueur for all Government servants.
(3) The ordinary mosquito net should be condemned. If one seeks protection from the miiosquito, that protection should be absolute and can only be obtained if the net drops sufficiently far from the edge of the mattress to make it impossible for any part of the body to touch the net.
(4) Eastern tradition is bad for European men and much worse for European womler. Late nights, excessive alcohol, insufficiently occupied minds and bodies and no permanent homes are serious evils. Prolonged separation from husbands and homes is unnecessary and causes complications, mental and physical. Many women attempt to live lives in the East which they could not stand in the West.
(5) Quinine taken prophylactically does not interfere with menstruation, conception or pregnancy.
(6) If a womani contracts malaria she should be energetically treated at once, whether she is pregnant or not. Massive doses of quinine are unnecessary.
(7) Malaria if left untreated will become difficult to eradicate, and may cause colmplications during labour and a poor milk supply during the puerperium. Moreover, there is evidence to suggest that malarial toxins may cause abortions, stillbirths and deaths during the first week of life.
(8) Quinine given in reasonable doses is extremely unlikely to cause abortions, miscarriages, or premature labours.
(9) There is very little evidence that quinine given to the mother has any deleterious effects on the child.
Conclusion.-The withholding of some preparation of quinine from pregnant women suffering from malaria results in unnecessary loss of life, and is inexcusable, as the drug is more likely to prevent than to cause miscarriage and death of the fcetus. resulted from the quinine induction, and it was his habit nowadays to replace quinine induction in such cases by bougie induction. He would be interested to hear what had been Dr. Theobald's experience in cases of quinine induction for cases which had definitely gone beyond term.
Sir ANDREW BALFOUR said there were types of men as well as of women who were unsuitable for life in the tropics. No one with an unstable nervous system should go there, and it must be remembered that women, as a rule, were more highly strung than men. Speaking generally, tropical climates and conditions of life were to some extent deleterious to the nervous systems of Europeans.
He was a little dubious about an efficient mosquito-proof dress for women's evening wear in the tropics. The wearing of two pairs of stockings, one over the other, might be a deterrent to mosquitos. It was the custom to fix electric lights under the dining-table in the evening to drive away these insects. With regard to screeined houses, he was in favour of screening portions of verandahs rather than the whole house.
Dr. F. PARKES WEBER said that in regard to the danger of abortion from the therapeutic use of quinine, still more decided information could easily be obtained by ascertaining fron general hospitals how many pregnant women had been admitted during the past ten years for grave symptoms of quinine poisoning, due to their having taken large doses of quinine as a supposed abortifacient-and in how many (if any) of these patients the pregnancy had been terminated by the quinine. A few years ago a woman, aged 31 years, was admitted to hospital under his care with blindness-fortunately only temporary-from having taken quinine to produce abortion, but the pregnancy was not affected, and probably that case was no exception.
Dr. P. MANSON-BAHR said that he would like to see this paper circulated amongst practitioners in the tropics and ships' surgeons. There was an unaccountable prejudice against the exhibition of quinine in pregnancy, and he was convinced that in the majority of instances it was the malaria, not the quinine, that caused the abortion. He had seen two very sad deaths in pregnanit women within recent years, through the prohibition of quinine, both overseas and during the voyage home. There were exceptional people, especially women, who had an idiosyncrasy to quinine. In these cases plasmoquine compound was very well borne, and he had several patients with numerous parasites in their blood in whoml plasmoquine compound had apparently exterminated the parasite, and the women went to full term without further attacks.
Dr. G. CARMICHAEL Low: I have had several similar experiences to those of Dr. Manson-Bahr, when pregnant women have been warned not to take quinine and have succumbed to malaria in consequence. The point brought forward by Dr. Theobald, that quinine does not act upon the uterus until labour is established, cannot be too widely known, and if this is borne in mind, one can use the drug safely for pregnant women suffering from malaria. As a matter of fact I have always done so, not using too large doses, e.g., not over ten grains at a single dose.
Women going to the tropics ought certainly to be examined as carefully as men. It is hardly necessary that a gyneecologist should examine unmarried women, as the ordinary physician can inquire into any history of menstrual disorders and other abnormalities. I have for many years now examined for a missionary society which sends out large numbers of both sexes to Africa, and I have become more and more strict as to the type I send out. This has improved the general health rate of the mission very much. The fact, however, remains, that women are not so well in the equatorial tropics as men are, even though they dress judiciously and do not take alcohol. Apart from disease, the tropical -climate per se has a deleterious effect on the white race.
Sir WILLIAM PROUT said that with regard to a special mosqpito-proof dress for women in the tropics, such matters must be brought within the region of what was practical and likely to be carried out, and he was sceptical as to whether a special form of dress which would be efficient against mosquitoes would be adopted.
He welcomed Dr. Theobald's pronouncement in favour of prophylactic quinine. The greater his (the speaker's) experience-and it was one which now stretched back for many years-the more fully convinced he was of the benefit to health in the intensely malarious parts of the tropics from the habitual taking of quinine. He did not maintain that it prevented infection, but he believed that those who took quinine regularly stood a malarious climate better than those who did not.
He did not entirely agree with Dr. Theobald as to the effect of quinine on the uterus. In some cases it did, in his experience, undoubtedly affect menstruation prejudicially. He recalled the case of one woman who definitely had a small show of blood when she took about ten grains of quinine. At the same time he deprecated too much attention being paid to quinine idiosyncrasy, which he thought was greatly exaggerated. It was often a question of two evils, of giving quinine with the risk of bringing on labour, or of letting the patient suffer seriously from the malarial infection. He thought that the administration of considerable doses of bromide at the same time, while not interfering with the parasiticidal action of quinine, effected a sedative influence on the uterine muscle.
